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(54)Title: METHOD OF SCREENING APOPTOSIS INDUCING SUBSTANCES 
(57) Abstract 

A method of screening apoptosis inducing substances characterized by using cells where an integrin-associated protein (lAP) has been 
expressed; the above screening method wherein the cells used are myelocytic cells; and pharmaceutical compositions containing as the active 
ingredient the substances obtained by the above method. The invention makes it possible to differentiate, identify and screen readily and 
highly efficiently the substances, such as antibodies, that induce apoptosis in myelocytic cells by using cells wherein lAP has been expressed 
while utilizing specific binding reactions of the substances. The above-specified substances thus obtained can be used by virtue of their 
characteristics as the active ingredient of pharmaceutical compositions such as anticancer agents and remedies for myelocytic leukemia 
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ce 1 1) ©T.-Kh-i/x (apoptos i s) C^:?avf-> 
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Pics in Micro-biology and Immu 
nology, 81. 1-7 (1978)). NS-1 (Eur. 
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C-11 (Cell. 8, 405-415 (1976)). Sp2 
/0-Agl4 (Nature, 276. 269-270 (1 97 
8)).F0(J. Immunol. Meth. , 35. 1-21 
(1980)). S194CJ. Exp. Med.. 148. 31 
3-323 (1978)). *j J: O'R210 (Nature. 27 
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Ibeccoigftb(IMDM) (Boehringer-Mann 
h e i m^m) XS 7 V , ^HCOiO^y^a.^ - 3^ I^TigFH L 

20 :3>7;^Jl>h^#;&^^)0. 05%.hiJ:7'i>>+0. 02%ED 
TA (Sigma Chemical«:i5!).Ca-Mg-fre 

e p B s ^ffli^Tf+^ttMiigssa (mmmf^) ^^mL-z^nt^y 

(Dmfti^m (1-1 OIUB) roimmo split r a t l o 
25 I X 4 I X ST^-otzf}<^ tO'^oyitm\t \ / \ 6-1/3 2 t 

ti^fz, 2 omM<Dmftmiz±m(Dyjmrmmmm.^mmL. 
^mm^m\^^xmmco ^u-->r^2 mi^MLxmmmfi&w ( c 
F - 1 mmw) =^m:iLLfzo 



wo 97/32601 PCT/JP97/00702 

12 

ml^An/c25cm' y "7 ^ :=i (Corn i ngttfg) l^Tit^ 
50fit(C split ratio 1/32 -CMft^H b 
/Co f^C. ft!ICDP«fLilIiKl{ro^,^T ^ ® /» IK ffl W ite US «c ^ It} tc f 
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con International ttSSf) . t- ^ -X 

• f - X ( t4 ^ ^g : 1 . 0 9 // m . S i g m a ) ^ ffl t ^ . S /c. 
20 K^Ha^cD^fbt^ti. 2 5cm' :7 ^ X :3 T =i > 7 ji > Mg^^ 
1 0 -«m o 1/1 (DmWt^^-( K a n •/ > ( S i g m a ^ 

C F - 1 ^B&li. T;1/;^ 'J • 4^ X :7 r - I 
IIH^M^Kf^. MacI 4o J: t>'^:tti{il^tt-e^o/c*^. I M 

25 I I \ m ^ "7 - y > is J: i:^ y ^ y n ^ y 

^ o /Co c F - 1 aaflati. ^a7^)^(c u t- >y K^^tr*^ i o -"m o i 

y \ ©^N-r V o ^ f- V y <D 4 Mm ^3 y y ;i X. y 

ck o T t>flitt&jte)ia(::{i^<b t ni:7!?^ o /Co cn'^©7^-:J^7:)^^), CF 
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/cto. Ti 1 l&McCu 1 1 och©:5"j*(Cj;-5CFU-S a 
ssay (J!*:3o--}^^j^) >^^T>^<^oyip v^yxi 0 E/f^C 9 
O0cGy^Mlt(MBR-1 520R. HitachittS?, M 
^) L/c^, #«fm^;ftBfla ( BM^flS) (1. Oxio^/hea 
d> 5. Oxio*/'head*/ili2. 5x1 o* /head) 
cfcO'C F - 1 Mlia ( 1 . 0 X 1 0 = /h e a d ) 12 
B e o^-ij[;^Ji:x.T C F U - S (WHgr^n^-) i: 

t)ll^=Jnj:L-|jC{i, CF-l^lia^^«L?^i:7:?No/c^'^X(CJtLW 
StlfiJa U ( 1 . 4 ~ 1 . 8 fg) . * /c. B MaBflSi: C F - 1 mm 

ifiLf^Mfl^^&^c F - 1 jftBiiatCcfc o TMJ#$ n -5 z tij<m ^t^t u ^ tz 

o 
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tt:l^Sr^^tT-^/io i8Hll&*fcl±. 1 Q%^l^m.lkm (FBS. 
Ig^fcSg), Iscove3cll!Dulbecco^%(IMDM) ( 
Boehr inger-Mannhe im^il^) ^^ifetLTMffl 
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^Jiati. ImMEDTA. P B S . 6 ^^ h* ^ -y -r ^ > r (I 

1 o^mm^X' ImMEDTA- PBS(C!K®L. ^j^l^it, Wi s 
5 tar Imamich^5yh(7i@^. 15 «ij 11 iPF 0S ) 

{z^^i^fzo Vim^m^zkt^ 1 X 1 0 fls/m 1 (Dmm, i m i ^ 
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iia 1 m 1 ^mrn'Mtw-^LUx^. ^^^tifz^ y heti^irCF - 1 

10 Sl^^fe^t LT. 1 X 1 0 « ffl/m 1 CD^BS 

1 m 1 ^^^^ L/Co 3B^(c^.v h^»lftLT)!^l!g^SSm 

15 L/c^. IMDM^ifeCBoehringer-Mannheim 
^(Cjg^^L. K^m^^. 3£^C^#^^f oy-co -^'i;:;^ 
. ^ - v^lia^S p2/0-Agl4 CNature. 276 
. 269-270 (1 978))^. 10 H^^^iam (F B S. 
^itmmnm) ^#Wf 6 IMDM (Boehr i nger-Ma 
20 n n h e i m?±52) *lF«b C T *g H t T f# /^iftaM ^ , l^^(Cfiia I M 
DMilrite-egb;^^, -e ® 1 x 1 0 « <@ i: . fTBWitellia 2 x 1 0 « <E 

t ^Ji'l:^wc An^g^ jj^* >; xf- u > r >; :3 - 4 o o o 

fk^ttS?) {I J: oT^^ CClin. Exp. Immunol.. 
42, 458-462 (1 980)3 ^Z'Htl^m^mi^ ^ ^tfc^ 

25 ^^i^T. # t>n/cBi!i-^iaaiia^. 2 o % f b s ^-^t; i MOM^ife 
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{CT 1 B# PbI S tc^ ^ ^i: /c o bUsB^-? y y r - iZ Ji 1 HJgfe^ b/c^, 
FITCMiS5i'4^})L^->^hIgG (FC) (Chemicon 

"7a--9-^hyixi;-(Flow Cytometry) (FAC 
20 Scan,^^h>.X'y + >7 iZXmmLfio 

^□-^;l.f)ti*GSPST-l. BMAP-l^|#/c„ 
G S P S T - 1 (Col^T^i. # .in/cMfla^-:/ i; :^ ^ >f$^;^ii 
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^fL/;iBALB/cAJc l-nu^?-Kv'!7X (8ii^, o^. 

miK^mmL. 33 ^je^ser >^ - ri;^-eig^ i> p b s t-^^ u/^ 

o^/w, BMAP-l}jL(*(ColNT{i. lO^^FBS^-^trlsc 
5 ove modified M E MJSFife(r T. :^fi^|| :^#_b 

3 3 9^«>lt®fT ^^^-^ ATiMtif PBSTilf/f^. 

fjlfi^: y ^ o - :^->'l^eLf*CD B M A P - 1 ^j^^f -S^N'f :/ 'J K- 
Wistar Imamich;^^'^/ hmMmt-^^^ • ^ 
in-v^BStJ^S p2/'0-Agl4 ^^MflSt b T ft S ^ tl fr 

^XHfJ iiW^HFf BMAP-1 (^«;;h vt; :/ 'J K 

-v).^lt||^FERM BP-4 382<!: LTSI^^It ^nr 

5 ) tfLi^cDf^m 

20 (Df)Li*©si:Di4 

( c F - 1 mmizM-r ^^mm 

±^(D J: -0 iz 'btlfz^ J ^ t:i - i- Jl^tjLi^G S P S T - 1. 

BMAP-icDCF-1 mmizMT ^Rmmz-Di^xs^^myt-^m 

(Immunofluorescence analysis) 
25 <i: O^tt L/c^m^^ 1 --m 3 {r^T^-To C C 13 1 li. f)L{*#^?? 
&T©:3>ho-;K 02 {i. GSPST-ltCF-imf^& t<D 
^-^tt> 03 {i. BMAP-1 .tCF-l mBat ©j|?t/f 
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-1. BMAP-1{±CF-1 ^»&{r*f LTM^14^W LT4o 

5 ^>JC. GSPST-U BMA P - 1 ©iESO#«fm»a(C*fr^ 
SJS14<£r:7 □-•tf^ }.yi.,;-.(p,Q^ Cytometry) 
(FACScan, ^^h>-7^^y4->V >^tiK) Iz^^l^MLfz 
4 ~® 6 (r^fo CCT. 04(i. Jfl:i*:#^i^&TCD 3 > h 
D-^K 05 Ji. GSPST-1 <i:#«titell&i:C7>M'^tt. H 6 {i. 

10 BMAP- 1 tnmmfi&tcDm^i^. (^mmm^^TF-To 

S4-06{r^t-^-5(l. GSPST-1 (i, < 

m^^-r. BMA p - 1 li. ■r^x<B^Mmmti^^-r ^ z tA<m 

<h f}^ t f£ tz o 

15 (WMi^&itmm^^ (N F s - 6 0 ) izM-r ^ ^ft^n) 

GSPST-l*>i;O'BMAP-l(7)NFS-60 Mm ( P r 
oc. Natl. Acad. Sci. USA, 82. 6687-6 
6 9 1 ( 1 9 8 5 )) (ZMT ^^ft^f^^y D--9->fhysi;_(p 
low Cytometry) (FACScan,^^?h>.-r.;; 
20 ^yyy^±m) {::J:O^ftL/cM^^07~ia 1 0 (C^-To ZZT 
. M 7 tfLi^^^^^T <D Z3 y h a - jl ^ m S it^ GSPST-1 

t N F s - 6 0 mfiktoi^^n. m 9 It^ Wm(D^ y h I g G I C 

Zymedtfci?) <&fflt^/cn>^o-;K Hi Oli. BMAP - I 

<tNF s - 6 omf^t(Dm^i^omvf^^^mTo m^. 

ia7~iaiOC^^i;9{i. GSPST-Mi. NFS-6 0ite 

MtitKm^-r^ BMAP-M4. NF s - B 0 mm. tm^-r ^ z 
(BMAP-icz)NFs-6o Mm izMt ;s mm.mmn m^m) 
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BMAP - I (DNF s - 6 ommizM-r?>i^m^. g-csfi 

TTT<y-t^^(lJ:f)^t*L/c^m^igi 1 iZTjkto 9 6 

NFS - 6 0 itefla^ 4X1 o*/wel 1/10 
5 0/zl{r*fL. BMAP-MiO. 1, 10, lOOn g/m 1 . 
1, 1 O/ig/mljgJSOfcO^-en-eni Ox^ l/we 1 l^lFD 

> 01 l{i:^-r«i;-5(i. NFS-6 0 iteflg(i BMAP - 1 

10 (2>tfCi*ico ^ f > r 

t' y C^' L tz t Z ^ C^-yhMono Ab-ID-Sp + «yh (Z 
yme dtfc$?) . 4ocl:0't::^-^>«||SsV't7XgL^ y h I gG iStf* 
(Zymeda$8)<^:<§EfflD. GSPST-lliIgG2a. BM 
15 A P - 1 {i I g G 1 T ^ ^ Z t f}^m t f£ tz o 

tt(::o^,^T^t^ U/Co -eo^m^iai 2-^1 3 o 0 1 2~ 

01 Str^^n-SJ^^C. BMAP-lii. #M^ffiia#5fJ!j^^W 
20 T^^^^ G S P S T - 1 -ecD?^m{±^a6^n/j:7j>>ofco -T/X 

t>-^^ m^m(Dmmf^mm (qoocGy) €-u/cC57bl/6 

Jv»t;x{l. 1. 0 X 1 0 ^ /h e a d ©#8tite)!a*> J: O'^- y o 
±l2©Sm^#7to (^^s Hi 3cDNon-t rea t ed 

25 {i. zn^^^^Ltiii3^^tzm^^^-ro 

m I Z iz^:^n^ J:o iz^ BMAP-lTi^ #«t^«IS$^i^ (r 

^mm^^iz^mLT h - :^^3\^mz-t z tizm^ h(DX$>;i 

z t:/}^mm^ ntzo ■r^£i:>t>. bmap-i m^(D^^^ zr ij k- v 
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XUWtlLfZo lE^OC 5 7BL/'6Jvt;x(c. 5 0 

^g/h e a dOBMAP - 1 ^^mm^f^n^T ^ Z. t iz J: 0 n MM 

^m. mu^m. mum. mmum,. v^o:7t--:>. m 

^^^^ (I'^tD^^^Wftf^^^fla) LTl>-5 C 

^iXfzo */^> 3 Oz/g/h e a d©BMAP - 1 ^tS-^U/cv^ 
10 DN A^^IW Uf^ i: C 01 5 {r ^ i: -5 C . 

^;5>(r5r5^- • >7!?^igi6'in. BMAP - 1 cD#i| 

nc*>. B M A P - 1 fiLf*Col>T. -e© I g G <Z) F c 

(S i gma^tS) ^^Wr F(ab')2tLTGP 
C:^^A{cJ;0tiS2L/c^. C5 7BL/'6Jv'^7;2;{C^©3 3. 
5/zg/^head (^^/aI gG05 O/zg/headCffi^-T-S 

t7!>^^.a6^n/co z<Dzt{zXi). BMA P - 1 c J: ^#MMflacD 
'L^m. ffPli. 8$. ^P^''d:i:-rmRNAO|iim7:?^^a6t.nTt><5 

#«^■x:•^i^®mRNA7^>■<{^<!r^^:^^f^^nni:^^z ir^Nt, cj. 

Immunol., 148, 1274-1279 (1992)). 
BMAP- 1 t^mm-r^^WAt. fie3^5^^nT^^^ F a s Stll^irti 

B M A P - 1 TijsiKgijj^^ jj^l^^,^ TN F U-hr -7^,^g^7b^ 



25 
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m^mi-. BMAP-I ©fpffl^^tf L/Co v'i;xTNFa (Ge 
n z y m e ^Wl) (DM^^m^a. 0, 1, lo, lOOpg/ml 
• 1' 10' lOOng/ml, BMAP-1 
5 ®«^igJKI±. 0. 10, lOOpg/ml, 1, 10, lOOn 
g/ml, 1. lOxtg/mlirL. TNFa:feJ:0*BMAP-l 

Ltzo ^(DmW:. mi 6. 1 TC^fckoC. TNFa{iJ:OL- 
9 2 9 ^fflHaii^BjCi^ii^-r BMAP-l(iL-9 2 9 

10 mmizMLifm^Ris^fji^^'^fzom-ox^ bma p - 1 7;>ns^-r 

-S tJL {± T N F U-ti -f --Ct^il^ Z tf}<m'bf}^tU-r,tzo 

B M A P - 1 -/^mm-r ^in.mi}<^ MHCclassIStlj^T^^-S 
a --^jr >( \. y }. - (Fl ow Cytomet ry) 
(FACScan. ^^h>-7=.y + >V J: 0 «^tt b/c 

15 ^^^01 8—112 Id^-To Z ZX\ m \ 8{i, r!THS©^>v h I 
gG2a (ZymedttIS) ^ffll^/c^J^hn-yi., 01 9{i^ jjt 
vt7 xM H C c 1 a s s I fiifti: ( 5 >y h I g G 2 a , BMAtti!!) 
i:BWVl^|ja(BW5 147 ilBll&a^® vt; x U >/N-tt) <>r 
02 Oti. rtflSO^^y h I gG 1 (Zyme d ^±Wl) 
20 t^:=i y h a - m 2 I It^ BMAP - I tBWV I mm t(Df^^ 

5^ffi^> ^To -eoMm. BMAP-lliBWVl J^lia^^m L^J: 
MHCc 1 as s ltjL{^it. BWVl mmtKm^fza 

i^:i±(DXo BMAP-i(i. ^mmmmmizT ^' h-^x^ 
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B«ieB M A p - 1 ^<m^-r ^tJLw.tz-Di^x ii. mmmm.^ a 

(Direct Expression Cloning) C 
10 ^ I A P T h ^ Z t f}<m 1 1£ ^ tco ^(C, BMAP- 

1 ©fpffl^vt^x I AP ^^ii:^mALfzm^m^mmm^mi-r 

5 mm Ltco -rt^t^-^, -^^ ^ I AP ( \ n t e g T i n Asso 
ciated Protein)^lil^tT|lSl.^Jurkatiifla 
(Jurkat CelI)(i^j^{CcfcOI A Pitfe^^^^A 
vt^xiAP^^3^LTl>-5^flS (Re comb i nan t Ju 
rkat Cell);^ffl^^. BMAP-lO^^I A P§gimiB9lia 
10 IzM-r :^i^m=^MT Sm^ J:V^y n h ^ V ';-{rj;§DNA 

> -®:^^{^ct 0 BMA P - 1 ®ija;5.|J|;tft: J u r k a t itema-vCD 

fpm^^ftL/^o-r/A^D-^. 9 6 Ka^it^lf \y - G 4 1 

15 8 ( 1 m g/m 1 S*^ziJ^) (^^nBRLttS^) ©??:&TT\ M 
'^^x.f^iJurkat iasa^ Ixio^/wel 1/100/^1 {c 
*f BMAP - 1 ^mmmm.-^ U l O. l O O n g/m l 4o J: 
1 > 1 0 // g/m K S^Mt LT I gG 1 ^ 1 0 X/ g/m 1 ^JD 

:0 m 2 2 (C^^ J: 9 (C. J urkatiteSSiiBMAP 

BMAP - 1 C<:}:«5ffi^«|;i*^Ju rka t Iffl US CD D N A Wf H" 

®«?ffi^<i. 7o-if>rhyhu- (EPICS (^^im^) XL 

5 »:/ U - h i^ffi^xG 4 1 8 ( 1 m g/m 1 «ifs«:g|Jg) (4^y;jBR 
LttM) ©#ftTT% J u r k a t M/ia^ 1 . 5xio 

' /w e 1 1 / 3 m 1 fC*r I g G 1 i; B M A P - l ;^ 
itEg 1 g/m 1 ^Sn L 2 BPeli^^f^. «iJ^(C«L/co ^flS^Jg^ 
^ - h ck (3 igiR L 2 0 0 X g T-^Ua^ U «y h ^ 2 m 1 CD?# 7 0 % 
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I m I (DP B S^izmmmLfzo O. 5 m l ©iaBna-y-^yyuc^b 

TO. 5 m 1 CDRNA s e (T y p e I-A. Sigma. St 
. Louis. MO. USA. Img /ml in PBS)-^](fii 
1 m 1 CD3 't^ffcyo t-i^»!7/. (P K s i gm a . 1 

0 0/zg/mi in PBs:> mmizm^Ltzo m^Ltzm^\^ii 
^flafi BMAP - 1 iz^iorm h -iyxf}<mi&^tixi^^ z ti)<m 

— yj. e c t o r (D^^^AL-^ ^ X I A P ^^I^VXM 

J u r k a t ^»a(C*f UTIi. BMAP - 1 cD Ji ffi cD m {i M. ^, 

nf£f}>':>tz (0 2 4 ) o :in^(Dz t^ih. BMAP - njLi^fy<m 

M-r^tfCW.lt^ I A P <t 1^ — -e* -5 C IAP75^T4fh- 

V ^ 3 (D ^ m^z^^ L a y $3 t-e©'J:^7>K(Ligand)-e 
*>'St"ho4^^5^> (Vi t ronec t in) t<Dm^^^Wr 
^ftfflCJ. Cell. Biol., 123, 485-496 (1 

9 9 3 )). ^^mtikmi^^t(Dmm(z^.Ljsa.w\H&izca'^(D 

m.X^mm-r^rJfm (J. Biol.Chem. . 268, 199 
31-19934 (1993)). $> ^ l^itU^i^i^^iSsLmf^^^m 

M-r ^ Z t ^^^-r 6itm:^<m^^ nxi^:^f}< (P r o c. Na t 
1. Acad. Sci. USA, 92, 3978-3982 (19 

9 5)). r^:h-iy:xizm't^Wimitm^^nxi^tii^, 

BMAP- 1 li. jiie© cfc o (w. nmmmmm.tm^ l. wmm 
mm.izT h - iy :x^mm-r ^ ^ J ^ - )imwoy—m.x ^ ^ z 
tii-ib^ ^^BMAP - 1 ^w.i3^mmm{zmm-r ^m.wt ltcd i 
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B±G:>j:oiz^ ^mmii. BMA p - 1 tfLi^^^mm-r^frcmu. 

I A Pitfe^^^A Ltzmm$> ^i^it I A p ^mm.hx ^im 
m^mi- ^ z t J: 0 . wmmmmmmizT m h-iy:^^mm'r^ 

^-■f-jiiXi^. ^cdbtK-. I a p (r^-^gg^^-r-ST.if h - i/x^ 
mmr ^<^mm<D^m(DnmmmmmmizM-r Tf. |, _ ^^^^^ 



wo 97/32601 



PCT/JP97AK>702 



3 n immmn 305) 

^It L/cBft: 1 993^8^98 
^l£#-^:FERM BP- 4 3 8 2 

15 V) 



20 



25 



wo 97/32601 



25 



PCT/JP97/I00702 



1. lAPCIntegrin Associated 

Protein) ^mm. ^ mm^ m ^^^x r ^: h - yx a a 
5 p o p t o s i s :> =^mm-r ^^m^'H-r ^^m=^mm-r :s> z t ^ 

2. mm,t^. ^mmmmmx2b^m^'^\^m.c:>>^^ 
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